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EXAMINATION REPORT International application No. PCT/GB 0303383 

I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "oriqinallv filed 0 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 

Description, Pages 

1 -40 as originally filed 
Claims, Numbers 

1 (part), 2-31 as originally filed 

1 (P art ) received on 23.07.2004 with letter of 16.07.2004 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

D RulS 2a ^d/orVsT) 8 '^' 0 " furnished for the P ur P oses of international preliminary examination (under 

3 ' ar I^° r amino ?°i d se * uence disclosed in the international application, the 

international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. . 

° ZJSJ l£«tSL!S the l ? u b?equently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

D ISin^ recorded in computer readable form is identical to the written sequence 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5 ' ° 21® rep0 ^ has i? ? en es u tablisl ied as if (some of) the amendments had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

^portT' aCement C ° ntainin9 SUCh amendments ™st be referred to under item 1 and annexed to this 
6. Additional observations, if necessary: 
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see separate sheet 

III. Norvestebllshment of opinion with regard to novelty, Invent... step end industrial app.loabi.Hy 

□ the entire international application, 
S claims Nos. 29,31 
because: 

D s ssaaa::^ sag? ,o ,he ,o " n9 ^ ™ a " whfch — 

see separate sheet 

cotS beformS. id ^ "* & ° inade ^ ate| y ported by the description that no meaningful opinion 



□ 
□ 



no international search report has been established for the said claims Nos 

□ the written form has not been furnished or does not comply with the Standard. 

□ the computer readable form has not been furnished or does not comply with the Standard. 

1. Statement 
Novelty (N) 



Inventive step (IS) 
Industrial applicability (IA) 

2. Citations and explanations 
see separate sheet 
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Re Item I 

Basis of the report 

1. 



Claim 1 has been amended by the Applicant and is now directed to the 
carbonylation of C 3 -C 20 ethylenically unsaturated compounds. It is however noted 
that dependent claim 28 still embraces the use of ethene as starting material. For 
he estab,,shment of the present report it is assumed that claim 28 will be adapted 
to claim 1 and that ethene is deleted from claim 28. 

Re Item III 

ZpZbm hment ° f ° Plnlon with resard to nove,ty ' inventive step and industria ' 

1 - Claims 29 and 31 contain references to the description and/or examples 

Accordmg to Rule 6.2(a) PCT, claims should not contain such references except 
where absolutely necessary, which is not the case here. These claims are 
therefore not examined. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
mdustna. applicabiiity; citations and explanations supporting such statement 

(D1) WO-A-96/19434 
(D2) WO - A - 01/68583 
(D3) WO - A - 01/72697 

1 . Claim 30. 

Claim 30 is drafted along the lines of "product by process". Such a claim is 
considered as a claim to the compound per se. It can only be considered 
allowable if the product is new and it cannot be defined in any other way. 

As acid and esters according to claim 30 such as, for instance, methyl butyrate 
33^^?) ^ kn ° Wn SUbjeCt_matter ° f C,aim 30 is not novel (Article 

2. Claims 1 to 28. 
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2.1. 



None of the documents cted in the Search Report discloses the carbony.ation of 
C 3 -C 20 ethylen.cally unsaturated compounds by reaction with carbon monoxide in 
the presence of a catalyst containing a group VIII metal and a bidentate 
phosph.ne at a temperature between -30 °C and 49 »C and under a CO partial 
pressure of less than 30 x 1 0 s N m' 2 . 

Documents D2 and D3 disclose the same carbonylation reaction but at a 
temperature between 50 and 250 °C (cf. D2, claim 1 and page 9, lines 10-11 and 

o^ethZe (res": " " °— 1 M **~ - Ration 



The subject-matter of claims 1 to 28 is then novel (Article 33(2) PCT). 

an inventive step (Article 33(3) 



2.2. The subject-matter of claims 1 to 28 also involves 
PCT). 



' 02 ^ C ° nSldered as the c,osest P"or art. It discloses the same 

ZTsoT" USin9 bid6ntate Ph ° SPhine Cata ' yStS DUt USI "9 temperatures 



The problem to be solved by the present application can then be seen as to 
prov.de an carbonylation process wherein the final product is obtained with 
improved selectivity and improved linearity. 

This problem is solved by the process of claim 1 under conditions of lower 
temperature and lower carbon monoxide pressure than used in the prior art The 

f a 2w^t COmpa w rat ? exam P |es in the P^sent description (see Tables 1 and 
2) show that improved selectivity and linear:branched ratio are achieved when the 

scone " CarriSd ° Ut Und6r reaCti0n COnditions fa,,i "9 *• 
dXedt D2 a W nd ST^ * ^ ° f a * 

None of the cited documents recognizes the benefit, affe ct of tt»» u§e of 
moderate reaction conditions to improve th« nf th » 

Gmeess and therefore they cannot give a hint to the now claimed process 
Additionally it ,s noted that the Applicant has submitted to the International 
Preliminary ^Examining Authority experimental evidence showing that the process 
also works for the carbonylation of propene (compare with D1 , page 5 ! Knes 1 8 
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21). 

For these reasons, the subject-matter of claims 1 to 28 involves an inventive step 
(Article 33(3) PCT). 
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CLAIMS 

1. A process, for the carbonylation of ethylenically 
unsaturated compounds which process comprises reacting 
5 said ■.ethyiehically unsaturated compound with carbon 
monoxide an .the presence of a source of hydroxy 1.- .groups 
and' of a catalyst system, the catalyst system obtainable 
by' combining: 

10 (c) a metal of Group VIII or a compound thereof: and 
(d) a bidentate phosphine of general formula (I) 

R,0 \ / R 4 

Q2 — A — (K,D)Ar(E,Z) — B — Q, 

XT 3 \ 

R, R. \ 

wherein: 

Ar is a bridging group comprising an optionally 
15 substituted aryl moiety to which the phosphorus atoms are 
linked on, available adjacent carbon atoms; 

A and B each independently represent lower alkylene; 

20 K, D, E and Z are substituents of the aryl moiety (Ar) and 
Si each independently represent hydrogen, lower alkyl, aryl, 

Het, halo, cyano, nitro, OR 19 , OC(0)R 20 , C (0) R 21 , C (O) OR 22 , 
NR 23 R 24 , C(0)NR 25 R 26 , C(S) R 25 R 26 , SR 27 , C (O) SR 27 , or -J- 
Q 3 (CR 13 (R 14 ) (R 15 ) )CR 16 (R 17 ) (R 18 ) where J represents lower 

25 alkylene; or two adjacent groups selected from K, Z, D and 
E together with the carbon atoms of the aryl ring to which 
they are attached form a further phenyl ring, which is 



